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Description

[0001] The present invention relates to a process for
decorating portions of the surface of objects.

[0002] More specifically, but not exclusively, it finds
useful application in the decoration of edges of ceramic
products, in particular fired objects. Use of the process
is applicable inindustrial settings in conjunction with com-
monly known techniques for decorating ceramic prod-
ucts, such as ceramic slabs and tiles, and in a way which
is essentially independent of the decoration application
methods.

[0003] The said process can also be used in conjunc-
tion with decorations created using the most recent mod-
els of what are known as 'digital’ printers, operating with
inkjet technology, which, roughly put, involves the dep-
osition of drops of ceramic inks suitable to produce a
decorative effect on the surface of the ceramic product.
The said ceramic inks consist of "finely dispersed sus-
pensions" of inorganic solid parts carried by a liquid frac-
tion, which my be organic or aqueous, to which chemical
agents are added whose function is to stabilise the sus-
pension and make it rheologically suitable. The charac-
teristics of the inks to be deposited on the surfaces of the
ceramic products can vary depending on the state of the
surfaces (fired or unfired) and therefore the end result of
the aesthetic effects sought with the decoration process.
[0004] In any case, the solid component of the inks
consists of inorganic compounds, such as ceramic ox-
ides or pigments, frits, opacifying oxides and oxides of-
fering various levels of refractoriness.

[0005] Similar materials also form the solid component
for glazes and/or other semi-finished ceramic products
employed with other techniques for applying decorations,
such as screen printing, chalcographic systems, airless
systems, efc ...

[0006] Once the ceramic inks and other semi-finished
ceramic products have been deposited on the surface of
ceramic substrates such as slabs or tiles, whether fired
or unfired, they must undergo an appropriate heat treat-
mentin order to assume their final permanent solid shape
by virtue of which the decorations formed adhere perma-
nently to the surface to which they have been applied
and give rise to a decoration which is both mechanically
and chemically resistant.

[0007] In any case, the heat treatment undergone by
ceramic products must be carried out both to fire the ce-
ramic substrate and to process the decoration, separate-
ly (firing the substrate and subsequently firing the deco-
rations) or simultaneously in a single stage (single-firing).
[0008] Normally these treatments are carried out by
subjecting the entire ceramic product with the surface to
which the decoration was applied to a preset heat cycle
inside a kiln.

[0009] As the production of oversize ceramic products
is becoming more widespread, it is more appropriate to
refer to the products as slabs rather than tiles, as they
may have, for example, dimensions of 1600 mm x 3200
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mm x 3-60 mm and processing cycles which increasingly
involve final cutting operations to crop or finish (calibrate)
the edges of end products with dimensions which are
either less than those of the original slab or are specially
shaped.

[0010] Inthese cases the processed edges do not fea-
ture, obviously, the same decoration as is present on the
visible decorated face of the slab. Therefore, decorating
the edge of the ceramic substrate in a way that ensures
it harmonises aesthetically with the decoration on the
"good" face of the tile is difficult.

[0011] Only with some types of products (and the lim-
ited types of decorations therefor) - which imitate certain
natural stone materials, such as granites - is it possible
to obtain decorated edges by creating slabs or tiles com-
posed of various elements such as coloured powders or
other semi-finished ceramic products (flakes, granules,
special spray-dried products) for decoration purposes,
distributed throughout the body of the ceramic product;
if one wishes to obtain a graining or veining effect
throughout the slab body (e.g. a marble effect), in this
case the process may require a particular procedure to
be followed in order to form the ceramic substrate and
is, in any case, complicated and expensive.

[0012] Another technique involves, where possible,
gluing a portion of a second tile onto the suitably cutedge.
[0013] The system most used for the decoration of the
edges of small ceramic tiles, such as bullnose or other
trims, has two separate stages: decoration of the surface
of the cut edge using conventional decoration systems
and, especially, ceramic inks applied by digital printers,
which are subsequently fired in a ceramics kiln.

[0014] The techniques listed above, which are used to
complete/achieve the decoration of parts through cutting
or finishing processes involving the removal of material,
have various drawbacks and limits.

[0015] The main drawbacks shared by all three meth-
ods with which these techniques are implemented in-
clude a non-negligible production cost and an equally
non-negligible increase infaults, mainly due to the stress-
es exerted on the end product by the various processes
carried out.

[0016] The production of slabs in which the decoration
is of the "full-body" kind (i.e. originates from the formation
of the slab in the press or the compactor), while limiting
the amount of processing and handling which the product
can undergo, does not however allow multiple aesthetic
effects, which are in greatdemand (e.g. the classic wood
and metal effects cannot be achieved); for this reason,
we feel that this technology is limited at the outset. It
should be noted that the gluing option described above
involves a series of processes in which the risk of break-
age, cracks, and the like is very high, and furthermore
there is the drawback of not being applicable to thin
and/or oversize slabs.

[0017] Finally, in the event that the decoration of the
edge - or in any case of parts created through cutting or
finishing processes involving the removal of material - is
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achieved by simply adding (to the conventional cycle) a
second decoration of the cut edge surface using conven-
tional decoration systems and, especially, ceramic inks
applied with digital printers, it is always followed by a
subsequent firing inside a ceramics kiln, usually of the
continuous kind. It goes without saying that refiring the
material leads to an increase in production costs (gas,
electricity use etc), as well as to new stress being exerted
on the material, leading in turn to the fault issue men-
tioned above. It should also be borne in mind that refiring
involves the issues relating to increased emissions into
the atmosphere. One object of the present invention is
to overcome the drawbacks and limits of the prior art by
decorating individual portions of the surface of fired ce-
ramic objects, and more specifically the edges of the
slabs or tiles, using ceramic inks and/or various other
semi-finished materials used for the decoration of the
said objects and then carrying out the physical-chemical
fixing or firing of only the materials deposited on the said
portions of the surface through the localised action of at
least one laser beam aimed at the portion of the surface
in question (edge). Another object of the present inven-
tion is to allow any decorative effect to be effectively pro-
duced on the said surface portions regardless of the thick-
ness of the workpiece without changing the chemical and
mechanical resistance characteristics of the workpiece,
especially when, as in this case, it is a ceramic product
consisting of a ceramic slab or tile. Advantages offered
by the present invention include the possibility of obtain-
ing the same aesthetic effects present on the decorated
surfaces of the item (the 'good’ face of the slab/tile) on
limited portions of the surface of the object (in this case,
the edge of the slabl/tile), thereby helping to create a per-
fectly harmonious decoration, without interruptions and
with the usual mechanical and chemical resistance char-
acteristics of ceramic decorations.

[0018] Other advantages include lower energy con-
sumption, lower raw material costs, simplification of the
entire production process, and containment of harmful
emissions into the environment.

[0019] The aforesaid objects and advantages are
achieved by the present invention relating to a process
for decorating portions of the surface of objects (edges)
as claimed, as described, and as illustrated in the ac-
companying drawings, wherein:

- Figure 1 shows a schematic perspective view of an
apparatus for implementing the process according
to the invention;

- Figure 2 shows a schematic perspective view of an-
other apparatus for implementing the process ac-
cording to the invention within a production line.

[0020] The said figures provide a schematicillustration
of certain steps in a process for decorating portions of
the surface of objects (edges) 2 characterised by the fact
that the said process comprises the physical-chemical
fixing or firing of the materials deposited - using the usual
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commonly known means during a previous deposition
step - onto the said portions of surface through the action
of atleast one laser beam aimed at the individual portion
of the surface in question.

[0021] In the case in hand, the previous step consists
of the deposition - of ceramic inks and/or other semi-
finished materials used for the decoration of the products
- onto individual portions of the surface consisting of the
edges 2 of ceramic slabs or tiles 1.

[0022] In the case in hand, these objects are ceramic
products, such as ceramic slabs or tiles 1, which are in-
tended to be decorated.

[0023] In the case in question, the decoration is also
produced on at least one edge 2 of the slab or tile in
conjunction with the decoration already made on the
‘good’ face of the slab or tile 1. For example, the tile 1
may consist of a decorated ceramic tile which has already
undergone at least one firing process, where the physi-
cal-chemical fixing or firing of the materials used to pro-
duce the decoration of the 'good’ face of the slab or tile
has already taken place.

[0024] According to the invention, therefore, a first
stage in which the deposition - of decorating materials or
other semi-finished materials used for decoration - onto
individual portions of surface is followed by a second
stage consisting of the physical-chemical fixing or firing
of the materials deposited onto at least an edge 2, which
represents a portion of the overall surface of the tile 1
through the action of at least one laser beam 3 aimed at
the individual portion of the surface in question (edge 2).
[0025] The laser beam 3 is produced by a laser appa-
ratus 4 which is controlled so that it moves along guides
5 parallel to the edge 2. Furthermore, the machine may
envisage the processing of the edge 2 with a laser ap-
paratus 4 in a fixed position and a slab to be decorated
1 which is movable (for example using a turntable).
[0026] The process is applicable in industrial settings
within production lines, as shown schematically in the
embodiment in Figure 2, in conjunction with commonly
known techniques for decorating ceramic slabs and tiles
and in a way which is essentially independent of the dec-
oration application methods.

[0027] The said procedure can also be used in con-
junction with decorations created using the most recent
models of what are known as ‘digital’ printers, operating
with inkjet technology, which, roughly put, involves the
deposition of drops of ceramic inks suitable to produce
adecorative effect on the surface of the ceramic product.
The said ceramic inks consist of "finely dispersed sus-
pensions" of inorganic solid parts carried by a liquid frac-
tion, which my be organic or aqueous, to which chemical
agents are added whose function is to stabilise the sus-
pension and make it rheologically suitable.

[0028] The characteristics of the inks to be deposited
on the surfaces of the ceramic products can vary depend-
ing on the state of the surfaces (fired or unfired) and there-
fore the end result of the aesthetic effects sought with
the decoration process.
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[0029] In any case, the solid component of the inks
consists of inorganic compounds, such as ceramic ox-
ides or pigments, frits, opacifying oxides and oxides of-
fering various levels of refractoriness.

[0030] Similar materials also form the solid component
for glazes and/or other semi-finished ceramic products
employed with other techniques for applying decorations,
such as screen printing, chalcographic systems, etc ...
[0031] Once the ceramic inks and other semi-finished
ceramic products have been deposited on the surface of
ceramic substrates such as slabs or tiles, whether fired
or unfired, they must undergo an appropriate heat treat-
mentin order to assume their final permanent solid shape
by virtue of which the decorations formed adhere perma-
nently to the surface to which they have been applied
and give rise to a decoration which is both mechanically
and chemically resistant.

[0032] In any case, the heat treatment (firing) under-
gone by ceramic products must be carried out both to
fire the ceramic substrate and to process the decoration,
either separately (firing the substrate and subsequently
firing the decorations) or simultaneously in a single stage
(single-fired). Normally these treatments are carried out
by subjecting the entire ceramic product with the surface
to which the decoration was applied to a presetheatcycle
inside a kiln.

[0033] As the production of oversize ceramic products
is becoming more widespread, slabs are produced rather
than tiles, as they may have, for example, dimensions of
1600 mm x 3200 mm x 3 - 60 mm and processing cycles
which increasingly involve final cutting operations to crop
or finish (calibrate) the edges of end products with di-
mensions which are either less than those of the original
slab or are specially shaped.

[0034] Inthese cases the processed edges do not fea-
ture, obviously, the same decoration as is present on the
‘good’ face or on the visible decorated face of the slab
or tile. Therefore the edge must be decorated in a way
that ensures it harmonises aesthetically with the deco-
ration on the "good" face of the tile.

[0035] In most cases, the edge is decorated using the
same decoration technique as is used for the "good" face
of the slab, in particular, with inkjet printing technology.
[0036] The physical-chemical fixing or firing of the ma-
terials deposited onto the portions of surface consisting
of the edges is achieved through the action of at least
one laser beam 3 which is selectively aimed at the indi-
vidual portion ofthe surface in question. Thisis, therefore,
to cover limited portions of the surface of the slab or tile
which have to be decorated or which have already been
decorated.

[0037] The energy density of the laser beam 3 incident
on the deposited decoration materials or on other depos-
ited semi-finished materials is commensurate with the
characteristics thereof and of the ceramic substrate and
has a minimum value of approximately 5 J/mm?2.

[0038] Laserbeams with variable spotsizes and wave-
lengths in near and far infrared can be used.
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[0039] The possibility of adjusting the action of the la-
ser beam by aiming it precisely at the surface to be hit
means one can operate on the edge of the slabs or tiles,
as well as on other limited portions of surfaces, with great
accuracy, by controlling and distributing the amount of
energy to be transmitted.

[0040] This ensures high quality of the complete end
decoration without any particular problems due to local-
ised heating and also prevents the need for the entire
product to be fired again, which would result in obvious
increases in production times and costs.

[0041] The laser beam to the defined portions of the
surface to be processed can be applied using the usual
controlled scanning systems in order to cover the indi-
vidual portions of the same surface by controlling the
scanning speed in order to achieve the determined en-
ergy supply per unit of surface area.

[0042] The process described can be used in a line
arrangement, as shown in Figure 2, along which line the
slabs or tiles are conveyed so that the respective edges
travel at a preset distance and in a preset position with
respect to the laser beam 3, which has already been po-
sitioned with respect to the slab or tile conveying line. In
this way the laser source is in a fixed position with respect
to the line while the laser beam is activated in synchro-
nism with the travel of the edges or in any case with the
portions of surface which need to be processed. It should
be noted that the system can also envisage that the slab
remainsin a fixed position while the laser beam generator
4 moves to hit the desired areas with the laser beam 3.
[0043] The linear arrangement is particularly conven-
ient in the production of items such as ceramic slabs or
tiles, which normally takes place on a continuous pro-
duction line. This means the items can undergo a sub-
sequent conventional continuous heat treatment.

Claims

1. Process for the decoration of portions of surface
(edges) of objects, characterized by comprising, in
the order:

- deposition of decorating materials or other
semi-finished materials used for the decoration
of objects onto individual portions of the surface;
- chemical - physical fixation or firing of the ma-
terials deposited on said portions of the surface
by the action of at least one laser beam directed
at the individual portion of the surface con-
cerned.

2. Process according to claim 1 characterised in that
said materials or semi-finished products include ce-
ramic dyes or enamels used in decoration tech-
niques.

3. Process according to claim 2 characterised in that
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said objects include slabs or tiles.

Process according to claim 3 characterised in that
said slabs or tiles are made of ceramic materials.

Process according to claim 4 characterised in that
said slabs or tiles to be decorated are fired.

Process according to claim 1 characterized in that

the surface portion of the object being treated is the 70
edge thereof.

Process according to claim 4 characterised in that

the energy density of the laser beam incident on the
deposited decorating materials or on other deposited 75
semi-finished materials is commensurate with the
characteristics of the latter and of the substrate and

has a minimum value of approximately 5 J/mm?2.
Process according to claim 7 characterised in that 20

laser beams with variable spot sizes and wave-
lengths in near and far infrared can be used.
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